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Background - Wyoming CO2 Emissions
• Wyoming coal-fired power plants currently produce >42 

million tons CO2/yr

• To meet “clean coal” standards, Wyoming must capture and 
store 18.5 million tons CO2/yr

http://bp1.blogger.com/_b1L4TJsE-38/RhWkAQdBooI/AAAAAAAAAYM/81YWXvqVVK8/s1600-h/CO2Sequestration.jpg


Modified from Surdam, R.C., Jiao, Z., Stauffer, P., & Miller, T., 2009, An integrated strategy for carbon 
management combining geological CO2 sequestration, displaced fluid production, and water treatment: 
Wyoming State Geological Survey Challenges in Geologic Resource Development No. 8, 25 p.



Photo by Z. Jiao, WSGS.



Photo by Meg Ewald, WSGS.



WSGS, UW, state, and DOE-

funded research identified 

two high-capacity sites 

in southwest Wyoming: 

Rock Springs Uplift & Moxa Arch

Background – Past Research



•Bighorn Dolomite on Moxa Arch can 

accept 7 million tons CO2/yr for 50 

years

•Tensleep/Weber sandstone on Rock 

Springs Uplift can accept 15 million 

tons CO2/yr for 50 years

•Madison limestone has even larger 

capacity

•Moxa Arch and Rock Springs Uplift 

can hold >40 billion tons CO2700+ 

years of current WY CO2

emissions

UW and WSGS researchers 

determined that
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Rock Springs Uplift: an outstanding 

geological CO2 sequestration site in 

southwestern Wyoming

• Thick saline aquifer sequence overlain by thick 
sealing lithologies.

• Doubly-plunging anticline characterized by more 
than 10,000 ft of closed structural relief.

• Huge area (50 x 35 mile).

• Required reservoir conditions; including, but not 
limited to fluid chemistry, porosity (pore space), 
fluid-flow characteristics, temperature and pressure 
(i.e., regional burial history).
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Jim Bridger Power Plant, photo by Meg Ewald, WSGS.
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Scale

• 750 Mt of CO2 displaces ~1 cubic kilometer.

• 1 cubic kilometer of displaced fluids is 

~6,000,000,000 barrels

• Salt Creek Oil production (the largest oil field 

in Wyoming) is ~680,000,000 barrels (120 yrs)

• 1 cubic kilometer of water is ~710,000 acre-

feet.

• Boysen Reservoir is 792,000 acre-feet.
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Conclusions

• The most critical problem with commercial scale 

geological CO2 sequestration is management of 

displaced fluids. To solve this problem, the 

Wyoming State Geological Survey proposes a 

strategy that includes integration of fluid 

production/water treatment with injection of CO2.

• The greatest uncertainty in numerically 

simulating CO2 sequestration processes is 

characterizing geological heterogeneity in 3 

dimensions.







Project Objective:
Design & Acquire 3-D/3-C Seismic 

Data & Other Geophysical Surveys

• Focus on Rock Springs Uplift and Moxa Arch

– Well catalog and borehole risk assessment

– Geophysical characterization

– Structure and stratigraphic characterization

– Experiments on mineralization and brine containment

• Data sharing on ExxonMobil Moxa Arch wells

• Baseline geophysical surveys of RSU



Project Objective:
Design & Complete Stratigraphic Test 

Well

• Drill stratigraphic test well on RSU with Baker 

Hughes, Inc. 

• Obtain wirelogs, core, and cuttings from RSU to 

complement similar information from ExxonMobil 

deep acid gas injection well



Project Objective:
Design Commercial-Scale 

Sequestration Projects for Both Sites

• Complete detailed risk assessments

• Design commercial-scale sequestration projects 

for RSU & Moxa Arch sites based on 

interpretations of geophysical data, field and 

laboratory studies, measurements, and 

experiments on core and fluids

• Design includes displaced fluid management 

plan



WY-CUSP Philosophy & Goal

• Philosophy of WY-CUSP

– Target closed geologic structures 

– Manage displaced water and put it to beneficial use

– Build on current research by SER, WSGS, UW, and 

collaborators

• WY-CUSP Goal

– Store commercial quantities of anthropogenic CO2

safely and permanently in geologic formations in 

southwestern Wyoming



Project Structure



Project Structure:
Partners



Project Cost



Future Directions

“Other . . . recommendations in the University of Wyoming budget 

include $45 million for continuation and acceleration of carbon 

sequestration research . . .”

Wyoming Governor Freudenthal’s letter to the 60th 

(2010) Legislature: 

With this and other funds, UW hopes to develop a commercial-

scale CO2 sequestration site by 2016 that will be able to inject 

>>1 million tons of CO2/year


